XRD and HRTEM images
There are no other reflections in the Figure S1a could be seen in the whole range except the (200) and (400) Due to the VSM measurement take place in open environment, it is impossible to keep the same N 2 atmosphere as the EPR test in a closed chamber. It can be seen from the inset in Figure S2 that the coercive field almost keeps constant and the saturation magnetization shows random variations. This is because that in air condition the charge doping and generation of oxygen vacancy especial the latter is different in N 2 condition. 
EPR data of reversible test
To verify the stability of the IL gating control of magnetism, out-of-plane H r shift of Fe 3 O 4 /MgO heterostructure as a function of ±1.5 V V g was tested for circles.
It is important to obtain normal EPR data for identifying the H r shift. In Figure S4 , the contour map of the out-of-plane FMR spectra for one cycle and 80 cycles were given, showing great tunability and reversibility. Also the four representative EPR data from the first test to the eightieth time were shown, from which we can obtain a stable and reversible EPR signal even after dozens of test. Figure S4a The contour map of the out-of-plane FMR spectra for one cycle. The gating process was the same as that shown in Figure 3 
